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(57) Abstract: An apparatus for plating a substrate by filling a 
fine interconnection pattern (recess) formed in a semiconductor 
substrate with a metal such as copper (Cu) comprises a substrate 
holding section (36) for horizontally holding and rotating a 
substrate so oriented that the surface to be. plate faces up, a sealer 
(90) that comes into contact with the periphery of the surface to be 
plated of the held substrate to seal the periphery water-tightly, and 
a cathode (88) that comes into contact with the substrate to supply 
current thereto, and further comprises a cathode section (38) 
rotatable with the substrate holding section (36), an electrode arm 
section (30) provided horizontally and vertically movably above 
the cathode section (38) and having an anode (98) oriented down, 
and plating solution injecting means for injecting a plating solution 
into the space between the surface to be plated of the held substrate 
and the anode of the electrode arm section (30) brought near to 
the surface to be plated. Therefore, the processings including the 
plating and its collateral processings are carried out by means of 
a single unit A method for plating a substrate is also disclosed. 
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SH£*3fc#>©*cD-e N HI 6 izmt £ o id. £©too gm^WiM 1 1 
0 &W<gv g %>*g£izW>fe£ft, mm b&^too l»ai:»o ^ 
bt^ 2>o 7 a- h-fe>1?-#«>o h 2 2 lz%L 

<Dmf<otlX3£ *K too h lx- 2 2 ft^too £*&©?i7_k. IP^- 
^ 7 D — i: i#7kCD|^tlj A 5 RltS t & o T I** o too^?£blx-2 2CDJS 
IS 5 2 »«J^^qTS6lrfe £ „ too %m h b -©]Hi2k:& N El^bft^J^ 

tuiBfifiiT 7 '— a pi3 3 o m 8 %.um 9 fc^-r £ o \z.^ ±ti& ; e-^ 

5 4 £0^b&l^ — ;V3ab&?>bT±Tlfrb. ^11)^ — ^ 56^^l 

ButBtoo h 2 2 2 o hcom^mm (mm) -r 

^fe, rvzj - h • fnjiKT'-A 3 2 « N m i o Km-r £ 5 ±t# 

falzMV&^zWm 5 8 Ol^CIg^nt^ D-^iJ7^fax-^6 
0£?rbT2fe[I] bs x7i/'J>f62 (@7#I) £7>bT_t 

cfc^^J^nTl^o dCDrixn— h •HURT — A3 2fc(i s 
^©g&iMkiruzn — hMftttBffl©ruzi- h y X;v 6 4 #\ Sig^S 
fctoo §^HllRffi(Dtoo ^r-^HURy 6 6 tf^tl?Jl§j|^JiTOSo 

^ebT\ 7i/3-h;x^64tt, ^u^^^t^ u cfcoTigt^J■r 
lufB^^^^SJ 3 6 D 1 1 TZrMEl 1 3 £ o \z.^ ftWLWKDT. 
BrK^ ±®fc^W£7j<¥fc«SbT&^3£^JI£7 0^iz:iS^tuT 
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£fBfc7 0£*rfa-rs£f£]lfe7 0CD±*«fcti x S«W©i«lBfc:SgEblHlt& 
LTS«W^tI^«)^7 2{||^^^tj-5^#ttM- 7 4 # HI ft £ & fc: £ 
*<*nTV>5o gife. -ffe© 4ilcD^^M 7 0 ©±^^«. ESttSt 

7 8 *^uTT*fcf*»ufcWPffi#8 o <D±mtzmffi£tix^ zoms. 

#8 0 ©Tgfr£#oT#Pfttt# 7 4S^t ^17 6 Jz MWl b 

TBDUHftot*^ — 8 ®TXlztemtBWI£W8 0 tz 

emict t» N S^££fSgf5 3 6 #121 5 t^tStgtttlAfcttt 
SEn #flE#8 0tt£J#fc8 2fcligb±;£fte#±i:fe>ftTx fff*JtM* 

7 4^I>*^-^ y */R7 6 ^^^^HlffijLTia^s £±#£ 

MIS* V— 8 fcj\ EI 1 4 &t>*|2| 1 5 (ZmT X 3 lz s fui3£#^ 

8 2 (M 5RT?m 1 3^#M) OU*«t4»bft$tt8 4®±iCH 
*bfc3S>t£©#ffc8 6 C©##8 6 (DTW -&TiR-ft 

8 8 ©±2t£«-5 J: -5 ^B0fB##8 6 ©±® fcmttttfc3g#©^-;i/** 

9 0k^bt^a. 3©^>-;i/# 9 o fct N *<Drtji3S£Bj&*i*i:frK:iPfltf- 
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Ztitz£ t)> HI 5 iz^-T X o fc> 3 6 MolfilBlf 

±#U&IfSC £©S*£Gi^SB3 6 T^^bfeft^WcDiSi^gPfc* V — 

toot®) fc#^£*i;fetoo ^^^atswcD^^^^^^ttj-r©^^^ 
Ti> too#?&#£y- f*118 8 £^-T§c: t*ffi±? & 

£©^ffi©7T£«§fc:i3^T. * V— KSB 3 8 t± x ±Ti&^f6T'» 

V%\sfamiz iy — )VU 9 0 ^StW©t«)^ #@fcijE^-r3 £ 9 tlfilb 

BuSB«^T-Aas 3 0 ©m^lSB 2 8 fcfc s Hi 1 6 2 0 t^tio 

fcx iii7-A 2 6 EM&ctf-jl/^T U 2 ^^Uta^bfc 

7;-F98t**U C®7y-h*9 8li, Mia^^^ >^9 4 ©§l 
□ ^^Iot,/\^i;>^9 4 CDP^gP^t^gf^ 1 0 0 M^£ftT^£ 0 

c®©^ i o o <Dn®\,z\±^ 4?>o ^mm^mm 1 8 (si2#i) ^e> 

WStoo ^^^t^W 102 £MM£fti£@;£[ei]fc:$i?>*S too §^^A 
f 104 K 9 8 ©iMid^bTIBS^aV /\ £ s; > ^ 

9 4 icfciu 1 0 0 §M#£ti« 10 6 #jgiH£ftT 

t?I3<»o ^^#A^ 1 0 4 - ^-;t/ Ftji^t^htteo^M 

^UTM^Stoo^M^ASSl 0 4 a.tmmxmi 0 4 afclf&ofcH/f^ 
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fflt-vfej^i:iit§»i5o i«ixa 104 bftmifbtis 

o ^?g#t^p 9 8 a#t£fr£>nT^£o 7/- h* 9 8 tdfcJu 

KlcfcfK too i^^t 1 0 2 £>£>46o #I#Af 1 0 4tC^A^nfe 
ib-o^mmxa 10 4 b o £$r#tjjgn 98a*^7 
K 9 8 (DTXlzmVs $fc7/-F 9 8 ^too^t^tglfettl 

i?s <»o gmwmw i o 6 ^ns^irs z t-e, yj — p 9 8 (dtjj<d&> 

BuiBry - h* 9 8 * ^ ^ 2±cDg=m*wMT & tc®s 
t^o. 0 3~o. o 5 %<d y >^^t?$n g >in) fti^nt^ 

tff^t?; - K 9 8 (D^kWlZ y ^ y^7V ^ A h^^ns^J3lASff$^ 
^^5. d©:^ «y ^ 7 -f 'J >-^C l^ttfCu + @#t, C 

u 2 C 1 2 • Cu 2 0 • Cu 3 Pf-eM^n5^0ffe§o ZV)?? y 

cofeo 110 Cfcotft^ittv 7y-K9 8 oD^i® 

«k sjK^svK-fhicBe^b. mnk&m.<D ib why's - h* 9 8 
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#110 bTfcfc. # V 7D XDffefcTj? U je.?- u > N ^fiji 

iio ©i*ieis^±^^jKm^tifciR^ uttau&Tv - k 9 8 

OfiSP^ll^-ttlBtts C©@^t:>l 1 2 £U^#t©MfcJc;fc 1 1 
4 t^bt±^tfifi$t5;tt\ 77-K9 8 ©TSfctoo ti^ 

&u 1 1 0 1 1 4<Dn&*)%fr\sT®min±rmw&r^z 0 

1 0 ^i^tff So 77-K9 8©T®i: 

• &:fc\ 7;- h*©±®®Jfr£ N WiKg* 2 mmSK©RttttOP V 
C (tKt:) £fcfc*P E Ti©lf>^77- K i*TlES U> 7 J 

I*TlSfcanfcttt:>©^«iBfc»**J*fd-W-T«>o 
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1 1 0 t<Dmm&, m%.&Q . 5~3mmg|[J:^5JfT^U^ C © 
Ml 1 0 kl&o ^t-g^-a gi^&fr*^ **£W©±® (1£#>o£®) 

tete&X^Ziffo-? »og»^l 1 0 ©T®fr £M 

110 tHW©$«)otIl^lt5»offfi 12 0 

bx.too ^mcom^^mm-r^ c £:t% c©#)o ^s&a 120 
#>o ^$tQ©^n#£ bs<, 

Q&QM%m^ : &ts z t&tzi,^ zcDfr&s #0 1 1 0i:l 

*£W©^«>o §® £©F*gfc:?i£:£2'i,5#>o #i^t^^lot u$o 

14fc^tiHs ft V- KgB 3 8 ££*|-r 8 4 ©fl^ 

Jd* b v 116 ^ALlg^n. d©^ b y 116 cD±®(-^:^# 
9 6 ©M Bfctgtf fcgs£t}g|$ 9 6a§ig^t§cJ:T\ MMU 2 8 ©T 
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tltc&mz, 7 2 tWtttfft 7 4T*&i^»^^ ^-^^^ 

-£\ — AgB 3 0 (DMm^ 2 8 (±, £ CDBt^T* (± & o ^ffi. h U 

-2 2±CDji^{ftS£&oT> 1 1 OafeSVMi^y- K 

9 8 #«>o h U— 2 2 l*]fc#:SLT:fe tK CCD^^-e* y 7*4 0 © 
±#£IUB#{c: N »o?iM/-2 2 2 8 fc: #> -o 

teU ^ftfeo^Iiffif 1 0 6 £MD£i)R§|£fToT> »o 
«#1 1 0 fc:^ gifts too Sifc©£&i:$S&£&fT5o &*>\ *^74 
0 ©±#^^T-T 5 iix 7 b — A{i!l®©S|gM£fiAP 5 0 IZfi «y 7° 4 0 
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T — A 3 2 S&S^f&c^So «&{£2t3P3 

6©®te3*JK#iB£tefc3Jgb;fei:£ 5T\ 7*Pn- h • EUR 7 -A 3 
2 ©SMfclSW- ^ftfcriy f;XJl/6 4fr£. #>J rS&gU 

M&^gG 3 6 #H]ii5bTUS;fe«K rua — h r&fci;St£W©$[to o § 
@©^r®ic^T^^§ 0 ^{d, 7>un— h - 3 2 £^5g&B-\ 

Mb. SM&gtf 3 6 bt, ii^ifrkiJ; !)StW©S© 

* v - Kits 8 te&m^xmn*jmtetf:m£te *k ieub#£»*£w©^ 

tea©±^i-mffigp 2 8 «fc -5 fcTk^lcOfcJfell!;*^ C©& 

H£S13ibfc&fc,«*gaP2 8^*V- KgP3 8 £ o TTP§£ S 0 
£©R$ N too 110 £S*£W©Mtoo Stifclg&ftli-rsci 

<U 0 , 5mm~3mmigfciSglfctSi:t3o « 41 SB 2 8 6DT»*» 
^TbfcBt^^ Si^tSmU too 1 0 2 fr£too 

£M£*M2 8©pWfc#:$&bTs r* 9 8 £H51b£too %m 

&A?L 9 8 a J: D too £r#^?S# 1 1 0 t»ot»4Mt«o 

"TSilx 7^ - K 9 8 ©too ^SlftXa 9 8 aC^t5tI-5> to 
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■o^m^mu 1 i o i:afe*Rw©ft»o BwzmmTz®-? 120 

fc/**U- SUCP^'fcL fee tiiAf 1 0 4 ^iS^-r§^lPl(c 

jiff i/tltw©t»o #®o^Mtte^§ 0 ^ncif), 

•=> gm^mu 1 1 0 ^e>^<^mb^$3i'^->^^tfS6e too ^ 
^s^r 110 t.xmwcD%i®-3 %mt(DmcDmmizm t x&%mTz t& 

c ©to o ^^riABtc SlWi:?;- h* 9 8 Jiop^t-^i 

^fc. too ^MStRtk:. fto§taA?L9 8a<tt)«)otitSIJl 
1 Ot:»o§iMbtfco^i^l 1 O ^tfcWomtoo £® 

toic«)p^i^aAi N mtifiz, too itftffit i o 6 fr^#>o § 

8 £r££too 4* 3 d 

fc-e. feo§tt©^tfe<^i:^t^§o too £$t©&A/n&3l& 

*->£^t?too feo^i^sn iio h&mw<D$L®-D %m t 
(Dm<Dmm£.mfc&tL, *ik©mtoo#®^®o£#^£ft£ 0 d© 
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So ^©i^fc, StSWcD U £fr5 a £T«. &mUWffi 3 6 £ © o 

m-fr % mwtv frmykiz & x — km 9 o^t>*7^ v— b*m® 8 8 

TtS t&m&ftffi 3 6J&lF;bV- KB(5 3 8 ©®Ji££^li:£-fcK 

3 6 ^^igb-MA^T-T^-^So -T2>hs ft«^jH7 6 
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XS^^TU. #3lP**y h 1 4«s ^©7n> K £SMi$tBAP 5 0 
e>*ISWOT^{-^Ab^ fO^i^^tS; hT-s St«iSI5 3 6 

£©§£;6£©ff£i>© izisb-D §^g«§7; - h*©TI 

too ^ai^? ©^^37:o-cfeo ^mmm^ i o 6 &n#§i-r & ^ ^t* 

£$[^?ft/fcf 1 1 o ^iss^nfc^ ^iE ^©^#>o#M#A 
ilO 4i?^ol«fi)o^|#l 1 0 M^Af S £#^$j-e 
c©«fc-9^-r2.cii:T% isb-o ^m^mU 1 1 0©m?L©l*)£l5fcrA 
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too^ N 7"--;k cmp©— jgoiasa^^xg^^^^ 
* - <b -r § £ w *j -e & 5 o 

£ CLT% EI 2 3 A{C^1-«t a too £$E^A^ 1 0 4 bT> & 

Ofi*»filfc?&ofc3fS©ffill:«>o £?&zSA?L 1 0 4 bStts*® 
£n 7;-F da^-e-f) fcbts £©too #M#AJL 1 0 4 b fcfchfe 
-T-SttSJ-too £?£?±A?L 9 8 aStt5fe©S**i^ftffifflbtfeS 
V^o £©*§-£\ M&hmWilz^ 7;-F©«>o&»M9 8afc*i 
i*MJSt5ffifl!x ©ogitSW 110 fc2MRW©:&fctoo 
ffi-T&i&o ftotlSOft^IWot, too£ 

fcJ&Sbfc^ ftogftiAf 1 0 4t-EI^tlfe§tKrt 
*Stl*)Rfclfi*»*«)o #$SQ©«Eft#£fcT\ too Sift QtfastRWOfcfe 

02 3Bt^t(t^tN #*£a»A^ 1 0 4 §2^tCj£afi<* 

-a-oofl/iisp3«fcIBtt b> fS0ttIC»o#«iX?L 104 b £t£tt 

liW ©too ttQ©inj&J4l;§, too ItiAf 1 0 4 ©to 
o &*ft#A?L 1 0 4 bfcfc, «ff«©?L*«fc:y *--CKW"t4>&V^ try 

2> o 

HI 2 4X1581 2 5 fc^-r«fc 5 i-s - K 9 8 ©Jffi&fc: 1 £ fe 
l±aft<Z)«)oSaftA?L9 8 a££#bT:l8!W\ £ ©=&to o A?L 
9 8 afctoo£M£|^B#fc2gA-r££-5£bTi&&V^ £©S-£\ iiux& 
tmWtlC, T J— Y 9 8 ©too £$[&A?L 9 8 afci^i^jBfSffi 
fiT% toog*£^g#l l'0i:SIW©Sfeo§I^|t5feo§i 
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1 2 0 M^^fi)o||«0llCj|ot^, 

9 8®S^WtJ£ibfel4IJ:i!)o§?m?L9 8 a COtoo 
$M&A?L9 8 afcitoo « * ^ A T 3 £ mm iz N 7;-F9 8<H!l£i 

tes-es too %m^mu iio ttftwo^o iismtsfeo ^ 

Wife 12 0 ft*7B/&£*K 7V — K 9 8 £»«WgdM£4^##* fc: /Jn £ 
< tt^T, 7; — h* 9 8 hX*£W©:&too ^®F^©too 
^ftCMPg-T &too §tQ©inMl;t, too £r£Q>?«l&W©*jfcto 

1212 8&Z>*HI2 9tt, *^B^cDS^ffe©^SiSCD7B«lt43^?)Ty - H 

9 8 ttb-D^m^mtt 1 1 o£^-rfccDT?&SofiPos dcD^m&^T, 

fe?II^S» 1 10i±, t;v^^-, SiC, A7^f h, -y, 
3^ -7, h^©^?Lff-fe^ ^ y ^ U 17* d fl/ > 

30~ 2 0 0 m?L^ 2 0 ~ 9 5 Wfr 5-20 mm, 

Sb<li8~l 5 mm^JgCD&©£s^/B£*i&o 
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* lt> uCfeoti^ UOtt, Z<D±$MZ7 7>i?& 110 
atfifctt^ftx cs<D:7^>^Stsi l 0aS^^^>^94 £5^#9 6 

(in i 7st>*m i 8 0m) d©46o 

S*M*f 1 1 0 ©±®&CTy- F98 i^Si^^fltV^o 

^©i^, too ^r^^«# 1 1 0 £#?LfC#:-e$tESir-£> CI tX, d 
©ftSfl A O&A^too HS^ltfi)^ gffi.'g&tt 1 1 0®rt 

^-f * Jl/ Jh-T 5 £ ^t^5o S fe. too£$[^?g#l 1 0 
©±t7;- F 9 8 SMftfttSCfc-C, »o $©jgtfrfc#oTTy' 
- h* 9 8 ©TlOft^tStStf 110 tmmisT^ zmiP&MVX 4) . 
7;-K9 8 ^H^f i>feto©^^^^M-r^ ci i:^ < „ 7 y - F 9 8 
S#©SKT?7V - K 9 8 ©T®fc2!«Wfc©ffi<!&— j£tc«-fcs fro 

^VX, ZCDWX&s 7;-F9 80±IC s S 2 2 C^t^iOi:^ 

>y- h* 9 8©»8>ol««Af 1 0 4 £>nfetoo i*$i#A?L 1 

0 4 bfcjftfa-f 3&gfctoo#$[&A?L9 8 a o fix ^ 5 o g tzs 

7>'-K9 8ttt > ^#©jl?L9 8 btfStt&iiT^S, 

&jb\ dcDtfijTr&s feoli^itJ 1 1 0©±®C7;- F 9 8 
i§^bfe^J^^btV>2.^, too j^-aSfa 1 10i:7;-K98i: 
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t\7^- h* t too ^m^mucom mtzmm sistcont^^ 

0-2 OmmSJK<Z)|«H*si?#S So 
c©^J||©B!ISfc<J:n«x 7;-b*9 8©too§?£&A?L9 8 afcjs 

&w©_ttg too gm-gmtt 110 i:*^w©M 

its too 1 1 o<Dft&*mti%>m£.. ?0Sw^i«ot 
®*fc*s«c^-n N inci?t, too **#afc4RW©gi«ufci$©s/— 
h*Ji 5 (iia#i) .t#^s^-y> iP^JsmwfcBSrssES^r 

KJlCSiafc&efcfcLT^ ^ CD too *Xg©JKJ|EJS — ttfc* 

e> too £$ft#2MRw©±® (^too titsi&o i20# 

JI^SftfegK ^*K£tRW&l»ISfc±#£-frT\ too#*£Hr?g#l 1 

110 £*lEWfcftBI$K:7Ett$-frSc fcfc ITtl^feSo 
D> ^^fffeo^t^ 1 1 0 ®/p£#^V<> 

fciSEtl/SfiBOffitn;**:*:^ < & D N uJitiot, $f^g©too Steffi 

f t»o §ta i 2 o ojg^^aftN £©b#{c:£^ 1 £##&a,t*%> to 

o £r£^§£f 110 tSlWt ^IPB#{c?5^^-e-§ d too ^r^{c 

^ # ^© & 8: & cctoo ^^tM^^tciji 
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FIT'&* s ^ft^i:> too gmmoWkBiz^^ <rft£>&;e© 
^©too £Jgy»©±D — f4£}l&5JlH too£?& 

£ n S> ft Witt* & £ £ #7! $ 2. „ 

8 a «fc D »o ^r&^S** 1 1 Otftogt^Utoo SSK^gMsT 1 
8 b ft US It, tt>o SttflstB* 106i? £> a ©&A£nfc to o £ 

'#«>o &^fi7?» N ^^W©Mtoo ^It7//-K9 8 t(DfS 

m&m < „ ^ffi-r ?>too gwpm-emtsRm, ^-oBm^com-hnM^ 

te, ^ftoOMSUIgfttoo %WL*1zm — fofrtfT S'i^#fcSo CCD 

j£u ^©iiciiKiiJi^ too g^ag^fctoo ^t^jf^nsfe 

i o 4 £&&ii!i^&^fc©^#Dgy#Ags 105 & tmammxn 1 o 5 
b zmmmmxm 1 0 5 sjefcttw-; ife7;-F 9.8011 

MJ^AP 10 5b KlMlqJ-rS^a'Kimia^iaAJL 98c ftfgtfTs to 
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*>&&tsm (too^$o *mm&tc&mmmiz&mi,. utitjtot, 

S&Sfcfc&^o too £^T*MiD#Jj$^J:b£^<b£-£&£ tX', 

> • T> K • (IBM) i:77s» hgp©JSUP!£M£/h£ 

0 3 1 ASt5E 3 IB, Mmzm 3 2 A&tFH 3 2 B (3u too 

iio &mw(o&&n<&^Mi&istci*mw<D j eti?tim-& sflfa©n 

110 fc»IW0H^*@gtJ:ot, dcDP^Otoo 
ft* fcffijy e> * 5 * AS it * cd "T? $> D . ^ ©flfe©«j^H: x 
El 2 8St5El 2 9 fcj5*r*»©J&tti:H«T?fc3. 

BPt>. El 3 1 A&l>*IH 3 1Bli, too 110 (DTMK, ^ 

*fcisiw-iHi4E^iRifii?&oT»ffl , rsat«ccD«agtt©^je (am) no 

b&tfcW-fcfcO-C&Dx EI 3 2 ASt^EI 3 2B(i, too 1 1 

0 OTI§ft§s 09*.fcf 1 / 1 0 O^jKcDt 1 — /^f f Sft»*A»T*fc 
Itfit^T-A-® 1 1 0 c£Ufc&GDT&£ 0 

o g®#2Bjfi/r s«>o i 2 o a^Efcsnfcg^ 0i*.«a£sw£® 

te^tt, too titg^ 110 fcaMRWfc£ffi*ri$fc:|Iltei*'&scD-e 

i:0PI©«)ott§l^Uo^Mtt{c^^{:&^f,t§ui:-e, too 
110 £^*£W£cDfiaf;:A Q&A,;em*SB £«>o ^^fc^te: 
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#{cis El 3 1 A a Via 3 1 B izmT «t a {-s too £$E^S>kr 110© 

fc^EI 3 1 ARZFm 3 1 B fc^1-»JSM*©^j£ 1 1 0 b (Dttt> K> fc. 
(*) *iS!H-T*^<x £ fell] 3 2 ARXfm3 2 Bt^tf-^I 1 1 
Sic. El 3 3 C^f J: -5 t N — 9 0 Talc 

bfe*tsw©^too §®cD±^fc^«>too *ffi&5g t>\ 0y*fcf x - 132 

A Stria 3 2 B t*tTI4f-^I 1 lOct U-fetoo fa 1 

1 0 & ZT&g&ZZ. too 1 1 0 i:3£tR 

W££*g^i$fc[l]te£^&#£#*t^^tf--t, too£f£-^«#l l 0 
iiltwto^^fe^tt-eifet.t^tut^a^, to 

ft:fc\ MIB^-^5tg©^^tcfeoT 2£«&±|qJ&fc:«j$bfc0!l&jjs 
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< too %m-zmfrTz ttt-zg zcd-z^ &too ^® 

TUKfttoo §^m^7B^-r £ci £#-e££o 
^f, El 3 4J&1fm 3 5 * 5 fc, T-*Bfc^©5Saj 112a 

S^"T 5^«COB&P3tt3R©H^t > 1 124, C©gMa5 1 1 2a^fi)o 

i o (D^m^.±^^Kin^mizmmvxm^\y, 

ft? J - K 9 8CDrtfflSfcKttfeHaia9 8 c -fr±;«f fc:ggffl£ 

■STIES UT^ So ?bt^ d©0^f> 112 4, M x. fcf JiiM 
T?u^5K©«tife 114 l^bT±^it^|^sci:T\ r;-H 
8 0TIC«>o-S«[§8tf 1 1 0 11 405H4A4^btSi 

'J f M 1 0 a£&fej\ d©^ U y h 1 1 0 aF*3i-@^^> 1 1 2 ©$fl 

gp i i 2 a iM^too ^m^mu i i o ©wftc^swr 

z. ^t, @^t-> 112 4 too gm-smu 110 tsau «>o sarg- 

clcit, mmmfev> 1 1 2©#li:btlis *''J7ntp> s pe 

ek, pvc, *-'jx^ i/>f^{f?,n5^ too gmfctt-tzmx 

HT&So 1 1 2©itS{i N #l;Lfcf 0 . 5-4mmgg 

T&£o IC, @^t:> 1 1 2 cDUKttttt: y Mt^feo^it 

mu i i o ^too %mm^£.& t>i*§^ ^iass^ >^s^©too 

^Tfcfc, mtttttry^fci, 5~4 0mmm 10-1 
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7^- h* 9 8 #lfc*fc:»lfc**6U ^CD^jP#m< &oTfc. *R«;fo 1 

1 4©#'i4^-r-7'y- h* 9 8 1 1 0 t^n^mm^^r 

c did, Sfa,s$D#^$n5ci:*»i«±$n5o 7;- 

1 1 0 ®±m#> £>^#>o gm^mu 1 1 ofcgio»w-T@^b. 

^JxIf^iiO^^Miia 1 2 0T?g^t> 1 1 2 ^Ji^^rt^l" 
fc: Lt fcjsi^o fc&N n-f;i/«ia«t & fctRKto©':*-**, Witt & ft 

m@Jg©na^CDP V-C (it) tfeliPETt0@^t:>l 1 

S- K 9 8©SM?L9 8 c 1*1 -£T IBS 7;- h* 9 8 ©T® 

fc3B*T,fc05£K> 1 1 2 ©ft$M£jg;»2iJ 12 2 £ttfrT#>-? 

#110 tmmmfeT2>£5izisX'b&^oZ.<DmMM 1 2 2^11^ 

J©fljfcr-;vm. ^ u =1 y&m* u ^> =fAm> ^7;7i"jx-b^ 

So 

H38fc:^-rj:-5fcv ®^tr> 112 ©&<$£$£ it l l 2 
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c %m-?x. m%.v> 1 i 2 &#>o zm-smtt i i o ^m^mrmcDm 

WiU 1 1 0 (DTWffllz&'AVKDX ij si M 1 0 a X 5 

^1% cjiii, it^ 2 0 0mm©^ij3 (WT> ) 

-o &m 2 12 cDJ&ffikilt, M?L&mm 3 0 mmOtf*^ 2 1 4al*t 
£ h*-^-^0^CD|^S^2 1 4&mW£tlT^& 0 Z.(DMfam2 1 4 CD 
Unit, ffl?Li£M* 0 . 0 4 fi*;i--fe > h^t?$3T»& So «)-3^«2 
1 2©^fflt«, C©a6o$«2 1 20iai^^-/t-7D-bfefi) 
^t2 1 0 ^miR-rs 2 1 6 #iBfi£;ft,TV>So 

*^W©J^32g|3k:#:gbT N #>o^«2 1 2©±^id{i, ^W©T 

1 8 c©'; ;i>2 l 8©MCtIliiWi:8 

MbT^I£W£|^a«#£2#A iTS^ 2 2 0 #f£lt£ftT^So 
»^I2 1 2 ©ftgBCyuRSM 2 1 4 i:*^WhcDP^^-agbT, 
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3 0%. ^-n-ft-rm 1 0 0 um-emg T 2 0 mm(DT)V * ± 
McD&Jl'M-t^ ^^^^2 2 4 ©rtgffkitoo 2 1 0 £^W£i*S 
ufcft^^ntV^o BP*. ^?LSf-fc7 ^ y **«2 2 4 

£©f*JgPfctoo 1 0 Z^mizX BgJjfa 

So BP*, #?LS-fe^ $ y **&fc^j&&*ife^;?L©jgffia[K«ffi^©-e x 
0^ d ©«fi»^tcf5-IS©?L*^fifebfe 4» ©teJt^Ts IrI — ©jp£ d ©^ 
?LS-fe-7 ^ » ^^«fc*«-S»a»2 d~3 d©fiv^g§t ft-5 0 CIO 
^?LJf-feo 5. 2 4©»«g<R2 1 4©4>:&?L2 1 4 afcfctiqjf 

0)J;t fcfiSS 1 mm©ia?L 2 2 4 a#5 mmb* y 
ffltttt oftTV^o ft&N #?Ll-fe7^y^^t2 2 4f±, 2 1 

cftCfctK too gflr 2 1 2 ©±«Pfc3E*EW4Tl«I^fc:iBaib. too 
1 0 £too £*i2 1 2 ©H5SlS*»6»atR2 1 4©t£ife?| J 2 14a 
RU&JLW±^ v^^i2 2 4©Rst?L2 2 4 a ±J5 
atm^-tir. SfiWOTI (too£®) to o £ *g 2 1 OolS^Sto 

nme«2 14 (itii) ta«w©«ns (isii) ©r^iz 

olWi^hS, £©B^ too »flr 2 1 2 7P-bfeto 
o§?£2 1 0«U ft^lt§(t2 1 6^oIU]R^n5o 

£©HJS©^S©too ^^B^ffiffl Is ««E?&ft£2 OmA/cm 2 
{C. HME&2 1 4©±®£&;KW©T®£©{!g&!L£ 5 OmmC^^-? 

4 ^ggg-rsfufcigS^Ttoo §{c:^g|^ffiM«ffid f ^ 2 V±#bfe 0 c 
fttt. #?LS-fe5- = 2 2 4^»ol^2 1 0<t Di^fei*© 
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2 2 ©^irtfi, j(S 0 . 3 3 3 Qt^^ 140 £^-r^-fffi[i] 
BSfc *5V>t, ^©^^tri;^3tf*2 2 2 fc «fc o Tfg^UfcffiiniR p #8rfc 

ci© x 5 tc-mi&ifimmfo 2 2 2 iz £oT*t&ffitn;Rp#$g£-r?> 

+ Rp+R3+R4) / (R2+Rp+R3+R4+R5) & 1 

SffitrGaat-f*2 2 2 ©igifctefci^jtfcf 2 0 0 mm t> x ©*§£-& 0 . 
0 1 QK±T\ #g* b < & 0 . 0 1 ~ 2 Q©$Sffl N <fc »)» * b < t± 0 . 
0 3 ~ 1 Q ©ggffl N UMLU * U < t± 0 . 05-0. 5 Q © tSH"? £ •§> o 
2 2 2 ©ffi$|tettWT©^jeT?8!J5£-f £o * 1", Si^i 
««6:*^Tx m^Egg|^ttgSHU.fe^ffi^2 1 4 ££ffi.Wfrt>te%>m 

(vi) &m%.-?z>o m— %mw£.&^r, mm 

Hfcj*£J*;*©*«ffi*iS#ftB«u |EU-©<it©it«E (I) t^lt 
#>o$*fr&:V^ £© ^©it^m^©«ffi (V2) ti^t§o Ctl 
££*K !S®m^3g#:©Sin;^iR p = (V2-V1) / I J: !> #tf> 5 £ 
t^^^o d©*§£\ »li«c&4ll^-r$M®Mfttt 9 9 . 9 9 %W± 
T?<&3£ L^o B§^£S^#S>&5M€i&©8gJg|fci\ 

itS 2 0 0 mm ©SIR 5-25 mm*e& ^ Ig3 0 0 mm 
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©ItOi^tlil 5-7 5mmt*2b5uJ;tf'if^b^o ilw 

«fc vaults, fes^tt*mjsso««©jtsifsi:jp^*f)ff-j¥fc j; 

fcB#©g;&®|*! too %m(DWkm-ft1$*7jkTo I®@4 lfr*^ 
— ;£"> too #$ft©J£fitfcJi#J 5. 5Q • cmt'l)!), to o 2 1 2 

<Dmmm±m 300 c m 2 T-& s©t% siw^si^ 2 1 4 h©ggin 

&«Sf£fcT!l^«©8&^ IP o too §12 1 01-1)0 .3 3 3 Q©jgm 
&t#<fco fcf S ^ 1 8 cmMfci«Stf* d ft t? fc* g it 
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p-t*-e«u too ^rD-fe^^tfr^^^m^^^itTmg?^ y^>^£ 

ff -5 £ fc^^t^ Ds 09*.fc^ -O^g^^^b, 20mA/cm 
2 0*»E«&&"r 7 . 5#fco#Sltt, 5 0nm©ifeo§l^l^ 

too ^£#g-r£ fc-e. ±&— ^^y^-y^^frfe^TJia^^^^fniJir 

3 £ £ i$W.fr®> oixT ^ So 
1814 2B\ ^iOltiO^IC^ic^feo^t^Ufet^ 

y^^^mm u s*Rwt±±fii§fc:s«ii-e-^ 2 3 o±kit 

i/—)V2 3 4 fc N CO U y?*,— ;i/2 3 4©^fcttIl / I^W®#i 
V>S„ d© 'J v 2 3 4lt 0!litK 1 0 mm©^£ o T „ to 
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2 3 0©±:£lc#J# : ^ 2 3 2#iBfi£fts £©&£fJI2 3 
2 fc:|5§41*£2 3 8 h^SMM 2 4 0 ^Ht^T 5 ^?LK-fe 5 5; y * 
12 4 2 *»m^Bfl|iH«Ba l/tfififig^nt^S. d©#?LK-fe 5 a ^ 
**ffi2 4 2HU £©09T?fcfc N ^Jx.{^M 2 0 0 /o, J P±H^7 7 @5 0Ai 
m-CJPS T a # 1 0 mm© SiCit\ F*lg|5JC#>-p It 2 1 0 

fig*R2 3 8 2 3 2 t^HW*^ K v ?XtiL2 4 2tJ;D^ 

«a£nfc$l^i:&o-TU£o &i>\ #?L®-fe^ 5^^12 4 2 11 
#> -3 £*£©**. 6*1 fcjg(l©# (El^-^-r) t?«)ftotjS^^ft 

B»K S 2 mmtlgSbfei lfeo^I2 4 4^ #?L^-fe ^ 3; y 

**«2"4 2©±liia«2 3 8 ©T®i:^^. I»BB S 3 1 . 5 
mmJC|S!;£bfcUi 2»^li2 4 6 tL^nmV b fix is t) s 
0^0^2 4 4, 2 4 6fc^ «> o 2 1 0 ##A£ n 3 c d © 
«>o #M 2 1 0 (DmXJj&t ITIiv U v 2 3 4 fc0?LR-fe 9 

$ * **«2 4 2 0«Ii:0li^^?,iAl/f;^ B§ffil£2 3 8 
fcII?L^^Lt^dlS-fe7$ y 2 4 2 <DMM (±») icflpjE b 

2 3 0, < &&&2 3 8 t#?LK-fe^ 3 y ? 2 4 2 
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z (D mm® mm^.2 3 8 z^jiw^ ? s: y?xm2 

4 2 t&g?M 2 3 2 {3 £ D Un G§M 2 3 8 i:#?LH-fe7 ^ 

y^*«2 4 2 ^®Pltfeo#i2 1 Om^nsiStSotl^ 

-®^itecD7B^©*f?«)o t^M^^ffi It, 3 0 O#|0 ( 2 jum) 

(D&^ gmm&n-otzm&sb-o %m 2 1 0 ^vm^ *>mi%£fc%m4 

3^^-To fa4 3tf N mMAit, ^?L»-fe7 5y^xt2 4 2 i:SlW 
2: <Z> © & o £^2 4 4fi®«io^i2 1 0 tzmt Zr-PT's mMB 

mmm.2 3 8 t^nm-t^ ^ v zxm.2 4 2 t<om(D&^^m.2 4 

J^±©*Hfr£> N ^JLK-k^ ^ y 2 4 2 £&fr^A (too£ 

^2 4 4) fc$!*8B (»o^24.6) £©Hlr& N 3" >3»#&. 

V>£ bTWSc fc#¥!J5o m^m£ftM»J-eig;i 
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^ai-fe^ v^7« 2 4 2 ©±T-e©^^ ;*->3£tfej&*j&£fc Vac 

=fc-5&IBJ«fci:^Fgi:ft£o £ £^ l©li&2 3 8#fto^t 

^7^y^tS2 4 2 "t:Ji3I£tK «^W©#>o £ Si ® id ft 5f -f £ £ £ 

T'^^o £©*§-s\ mmm.m'ei±&m.<D mm ft* $*p\ ci©^ 
\;tzmMWkmmw.&m-ri) o-e, £©<2>o^gfcju *iff$©too^«2 

50StU CL©«>o 2 5 0 © — #©gf PSfii&s #1 >U£ # £ A 
toOHPSfrafciu «4&W£too£^ 2 5 0{PjJfcI^&bfe^ft:2 
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©M^2 5 4MWlzl±, S^WKiEglt, z. z. ft t> ©#> -o 2 1 
0 O^m^PlJt-r S 'J * 7*/ — ;v 2 5 6 ts CO U a» r^ — ;i/ 2 5 6 © 
^tfelbStWOiii S ^MbT®St£W£|Ji;iim&£zgA-r 
S@e;& 2 5 8 #l£tt£>ft-t^£o 

too 2 5 0 ©ftgjUcfciu StWJ:itt2 5 2 i: ^{±tj & £ 5 ^ 
2ft®II2 6 0 a, 2 6 0 b ft^ &Sb o 2 5 0£iS»£>ftfc^ y 
> > 1 2 6 2 a ) 2 6 2 btiot^^tltEt$nt^§o C0li 
260a, 2 6 0 bh Uttt, MI4*f^>^)i x h ^ x> 

^cMs^>^i^>^:^ N-350^ z&mmzn&o 
c n (3 ct ^ . too 2 5 0 ©Fugues s^w(c@-r s#>^> %m 2 6 

4 N iM1&2 5 2 £®-r£f!P$^ 2 6 6 , RUMm2 6 0 a, 2 6 0 
b^^t^fe^SiniS^M^ 2 6 8 ^E®^J5g^iaTO So eft 

^©^2 6 4, 2 6 6 , 2 6 8 izit, mmcommmm^ftmf ^ nx 

bfefi)^|2 7 0 ^ «ffi$£2 6 6 C(is 09* ( 8 0 

g/i) frbte&mmm (aots) 2 7 2§^wn#Au #<jx.fcf 

«#2 0 ltt^tSo ^JrEM^ 2 6 8 iC{i, too^M 

3Ifcr£SftJ$j£gfrS;i£&< N ^J^{^#^^7j<^M ( 1 0 g/1) ft 
5>&§mMl5#^©/jN£V^®:!fim^?£ 2 7 4 £ # A U Z. ft «fc o X . 
C Cl^lS^iJx^igfr 2 7 6 ^Mt§iat*otV^ 0 

2ft(Dii2 6 0 a, 2 6 0 b X KM b fe^^Jrim^^ 
^2 6 8 P f 3^#^^7jc^M^F©lg^m««f^2 7 4 ^ifcLTififebfe 
H®irCa?t^2 7 6 ^,feo§i2 7 0 , 272 cfC^^tSCttN 

§^m^±(/; mnm<DM,m,iz &2>mmmn(D$z&>-o %m 
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»x 6 4fc»-3§i2 7 0 1, iiM2 6 6 (46 

MtSOf* D * 2 5 2 O^iSfcMtSi*^^ 2 7 8 fcfc, 

mmm 2 7 2 t^iz^m^mm^ti^o 
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;U3 3 4©5t«^lIlT<>-Jl/^^ ^CDrtflflfca&o 3 1 O^Sf 

^j^3 3 6 ^i^s^nt Vn&o 

fcP94Rtt©HME« 3 3 8 fc*f«SraJ*f 3 3 2 tfil^ntKf ^nt^ 
•So £ £t?HMBtR 3 3 8 fcttJP**fiIfcJiar §^^CO«ffl?L 3 3 9 
fr^tK 3 3 8 ©±fcfcfcB&fiB&*ffl*L 3 3 9 fc: » o *?S&^iB bT 

^t5&^§?tiAf 3 4 i ^tsa^ntv>So 

ft&fnlfcSgffc 3 4 0 fcfc, iO^JIOil-eii, ^?LK-fe y ^xfe 
(^UfcJfMJL^ 2 0%, ^*'7g5 O^m-^jp^^l OmmCDS i C 
M) 3 4 2 ®|*3la$fc:«>o %WL3 1 0 §C I^^tltV^o 

£fefi§M3 3 8t±£M#8M*3 3 2 t^?LK-fe^ v^^I3 4 2t<t 

4 2 zti%mtt£ o \zny FtitCDmm&gfltt 3 5 0 

o«"T^£o ii©i6ftift&*B& 3 5 0 (DttWt bT&s 0d*.K:7 s/*=f A 

bt\ fi)o§S|Af 3 4 1 &RB&&3 3 8 GD*ffl?L 3 3 9 £j® b 
X^Jim-te 5 ^ «y 3 4 0 fcjQJE&i|i&«Sr*i,fctf>o 3 10tt, 
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^tRWfc#JLH-b7 ^ y £**£3 4 2©ia©£iai± N #>og?&3 1 0T 
i^^^^o ft*. »o|«3 1 0 ©igAfciU U y 7*S/ — ;b 3 3 4fc# 
?LK-fe^ 5v^S3 4 0 ©ijjg® £:©P:Mfr e»ff oT * «fc V>» £©i§1§i 
(is too^lAt 3 4 1 -^HMgft 3 3 8 ©$B?L 3 3 9 (i^gtSSo 

^?LK-fe^ ^ * **tR3 4 2 ^Mbt^§©T\ tu^i© «t *> Jc^tW 
^®©^^3 3 6 a>£©{EH6©*S7i£ «£ 5#^©^JrCtt©jt^{c: J; 5f£ 

^ 3 3 6 Kije^^iifiiJjs^sp^tt^n-cife^flsjg 

* s 3S< ft t> n «>o Sffltff fcJt^TJS < ft SflfilRlfc&So 

^JSffl!l®fciS6«ttSIJ*j'3 5 0 Sttfttj-SCtt^ 114 Siz^Hmt 

mT «fc -5 J-. ^^^SP#3 5 0©ifSL (EI 4 5#M) S^If 3 £ £ t? s 

mL&M< ftfii^ft^{5ir s &mw<Dftmffi75:ig<z>mmmmm8i< fto 

T»o §JKff*»at< ft So ^CT*s «58H£ffi*t 3 5 0 h It, FtfM©*! 



! 
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L (0|*.«L = 4 mm) §tt§^©§f J:t\ Sftwo^l 

l&M&SW 3 5 0 tit, 4@LOS^Jd <t D #?L»-b 7$y^7ft34O0 

«g*gt$£P#3 5 0 ©ifSL &/J^ < TtiUM^ b> 

<tnw^, int.. z.<z>mm<Dmmiz£n&, &&wco#.m$fi7&m<D 
»it*^t, Buiaia 4 5 fc^-rmtKOBHSiifflai-rs^tiN 

'©l6Si4S# 3 5 0 DttfrSft D ^?L«-fe 5 5 y 3 4 2 

©*JSfc^S&^T?ffi*fc©*&*a&irc# 3 5 0 a £|gff bfe^T* & 2> 0 C<D 
*B«ttlBi*f 3 5 0 aii s «a««fi|S#<Rit^ 3 5 1 (OTifcRtf £ ftT ^ 
5. «fifiH4aJ*r«#:g 3 5 lfcfc, EI^UkV\±TI&E»*8U&K:J;-=>T± 

~F»g&fc*#i;*ftTv>£o cctafci^tii^ «fe*t&m* 3 5 o 
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© -an & Kib -r 5 c t -e * -r s c t $ wife r- & § 0 

^^«3 4 2<o^«auiE»»^*^"rs«B«i»igtf»So -fib. c© 
mm®-? gmmtzte, 045 cwnsamswa 5 0 M^nx^s: 

?Xfa3 4 0 ©^OPAH^^-^^tlTV^^V^O-^^SlT^I- £5 fc N 
£©«8rSB#3 3 2 £^?LK-!?7 ^ iy ^^*R3 4 0 £ 0RB0|» Hgg|J#£ 

?LS-fe^ ;'^^I3 4 0 ^&*#g|J;fef 3 3 2<Z>HC$'-;i/«B#3 6 0 * 
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^^^^ *fc«S«*fc: ioti^nsot, B4 5C^t«fl 
5 0 B fc 5 fc, UteffiU 3 3 2 ^^?L®-fe5 ^ 

^43dO^-;i/gp#3 6 0.fci\ 0 4 5tew?l&ft(D&mM<Dm.MK<b 
3 3 2©BB*.6©a&o **©«in*K»Jl:t-SS/--;w»*t 3 

3 4 0 ©^M^^i^ttgp^-3 5 Oft«iDf?f«-35;v\-e x ^Of^toDfciSffi 

jrt«^^3 4 o -sftcMSftsasit § d t-etb-o Bmm<DMm%?f 

05 2A73rS05 2Dil 05 lfewtt«»?S8Ifi:ffl^5BSS 

^* 34 O^s ^^^ait7^5/^^|K3 4 2t'3fe^ 05 2 A 
fc^-f £5 fc, 0?L»-fe9^ s/^^ffi3 4 2 (D ft Lfc 
D s 0 5 2 B Id^-f J; ^ fc N Ef^OPIISt^ 'J n 3 6 5 D % 
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^^310 ^ftMbtitt3 3 8 3 £ 

fcfctK #JLH-te7$ y£*tR3 4 0 ±fc^T»ffi« 3 

3 8 £^gWHe©S^&ifi;#®Tb. £«W©*WgSff©m8t$&#;fc< 

*flt**»<ftiJ»bJ:5 ktSt^tt, 1115 2DC^t ^JLSt 
-fe 5 S y 3 4 2 ©ftglH'^ 3 6 6 §iit5i:iT|itt3 3 8 t 

«fc SC-maS^o 

S^W©^®^^oT±H-^MJp©too StffritSo 3£tRW ©HUE left; 

x«±3£4Rw©nuEfc#fc x -^^gp^-3 3 2{3!i^m^^-^r &&^ 0 

mm: 

mT"$>Zo Bl 5 3 twtll¥»o S8iC*^Tttx iS&JnUSSifls: 3 4 
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•o^o bp*,, ncomm^m^^x, 1^1111:340^ mz. 

**ff ofe|»©»o*JKJ»©«!l^fl[ftib«bTw-rBlT?&S 8 Si 5 4fr 
^•^ ^ 5 3 5 ^ v V Xffi. 3 4 2 ^|gW± 

0 5 3 fc^-T#?L«-k 7vy^7«3 4 2 bTl&SbT 

mm^. m 5 6 fcgs-r.fc r> #?LK-b^ ^ y ^713 4 2 ©^j^CD 

HSUF®;***^ «fc 3 KbTfc&V^ 05 7fc^t«fc 

^ fcx ^?LK-fe^ v^^i3 4 2 tHJL3 6 7 3 c £; t» n .j| 

ffl?L3 6 7 £j^jp£f&CDg|S#fc:i£^T/P< -T^cta 

©^«^»ftlS«[t)3gtt4: br, ^Jt8aJ©J|[^s»< bTfte©gU^J: D 

gff#<fc D *)JP <-r5«fc-5K:bT*)j^V>o ®«\ l«mini^3t#:3 4 2 ©Jp 

M © & o ic $j $j f s © -e & n « & v n o 
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0 £ bT^,?L^3t^-^^^^^{iH^^^^^^o#JLS#)M (01*. 
(^^-^^•fe => * y 3 4 2 a^ffl^T^5o f-?LK#)M 3 4 2 a 

C2 ^^*^^ tp&ttT&omfimm. c 1 ^s&m £ & 3 «t a £ v 
W342 .&(D-fcmBmizfriii*j3.z.2>j s % ; ^>^ me 0 arvm 6 0 

o 

^Jl^^gJit £ ^?L@ 5 0 -4 0 0 /zmGDlSffli! 
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ceo fc-t^ * * ? *%kmm-&¥) 0 tfe^fistii3 4 

2a©^0^^OTt§^tu^ ^?Ll^I3 4 2 a ( d £ 
£&^?LK^ff 3 4 2 aOM^ ITtt, m 6 1 AStfEl 6 1 B{3^ 

««l«*©«9»tt4t|a±1?*S 0 €bt^fLSt)13 4 2 a 
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MM&b-o %mW&, »o^$3 1 0 %&f%T v 7Vt(D®-D%m 3 1 

2*mmh. z<D®iBm3 1 2 (0^izBm.m^<D^mm3 1 

IU *<V±teftUW(D-mi&m i M&fo3 2 4 tttu g)^|312 

1 0 £(E]i&<r 3 too ^M^ft 3 1 6 £IBSU £ o£too §«3 1 2(D 
±$MzmMVfe U y 7"^-;i/3 1 8 ©±£a*£W£«-feK StwoTI 
ftmiz&&3 2 0 £^M£^T«JE&£ftT^So 
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